Introduction {#sec1_1}
============

Lens-induced uveitis, also called phacoantigenic uveitis or endophthalmitis phacoanaphylactica, is an inflammatory response to lens protein matter release into the eye which generates an autoimmune phenomenon in response to the presence of antigens the body does not recognize. It usually occurs as a result of surgery or eye trauma. It was first described by Straub \[[@B1]\] in 1919, and then Verhoeff and Lemoine \[[@B2]\] further expanded on this notion. Although this concept was not entirely accurate due to the limited knowledge of the pathology \[[@B3]\], endophthalmitis phacoanaphylactica became more of an "umbrella term" used to describe these symptoms.

We describe an unusual case of lens-induced uveitis developing 40 years after congenital cataract surgery that was induced by intravitreal injections.

Case Report/Presentation {#sec1_2}
========================

A 42-year-old male patient was referred for a follow-up after repair of a retinal detachment with proliferative vitreoretinopathy of the right eye. The patient has an ocular history of bilateral congenital cataract surgery at the age of 2 years, bilateral secondary glaucoma, and a general history of type I diabetes and hypercholesterolemia. During the first examination, the patient presented with intraocular pressures (IOP) of 10 and 17 mm Hg in the right and left eye, respectively, measured by Goldmann applanation tonometer, under dorzolamide hydrochloride-timolol maleate and latanoprost drops. His visual acuity (VA) was sc1/200 in the right eye and 20/20 in the left eye. The ophthalmological exam in the right eye showed band keratopathy and aphakia with prephtisical globe as a complication of his past cataract surgery repair; in the left eye it showed aphakia with superotemporal Soemmering ring (Fig. [1](#F1){ref-type="fig"}), and the rest of the ophthalmological exam was normal. The recommendation for the patient at this time was to observe every 6 months.

The patient remained stable until 6 years later, when he developed moderate nonproliferative diabetic retinopathy in both eyes with cystoid diabetic macular edema in the left eye confirmed by SD-OCT of the macula with VA of 20/50. Intravitreal bevacizumab was administered starting at 6-week intervals but then shortened to 4 weeks. Because of the lack of improvement, the bevacizumab intravitreal injection was switched to triamcinolone acetonide. At this point he received a total of five bevacizumab intravitreal injections with an interval of 4--5 weeks between each one. The 4-week follow-up visit after his first triamcinolone acetonide intravitreal injection (sixth intravitreal injection) showed that the VA reached 20/25 and there was evident improvement on the macular OCT. A day after his seventh intravitreal injection that consisted of bevacizumab given in the inferotemporal quadrant, he arrived as an emergency visit for sudden onset of ocular redness and photophobia of the left eye. The ophthalmological exam showed VA dropping to counting fingers at 1 foot with IOP 24 mm Hg, periocular injection, and an inflammatory reaction focused around the anterior residual lens capsule with spillover to the anterior and posterior segment. The patient presented with no pain and pseudo-endophthalmitis was suspected. Treatment was started with prophylactic moxifloxacin/gentamicin drops for 2 weeks, oral levofloxacin for 1 week, and topical steroids for 1 month. His ocular anatomy remained stable; however, it did not improve significantly. His baseline blood work which included CBC, ESR, and CRP results were within normal limits. As a result, he was taken to the operating room for vitrectomy a month after initial complications. During the surgery, the cataract remnant was surrounded by a thick brown inflammatory tissue posterior to the iris; it was removed and biopsied (Fig. [2a, b](#F2){ref-type="fig"}). The vitreous tap and residual lens material were sent to pathology. Pathological results reported: lens material with focal calcification, focal globule formation, no inflammatory infiltrate noted, and negative for any infection. Intravitreal bevacizumab injections every 4 weeks were resumed 1 month after surgery with evidence of improvement with VA of 20/300, IOP 17 mm Hg, and OCT of the macula showing a reduction of macular edema.

Discussion/Conclusion {#sec1_3}
=====================

Phacoantigenic reaction could be responsible for pseudotumor presentation in the vitreous. In 1919, Straub \[[@B1]\] suggested that uveitis could be caused by the liberation of lens proteins. Verhoeff and Lemoine \[[@B2]\] further expanded on this notion that the release of lens protein into the anterior chamber of the eye could be the cause of severe intraocular inflammation. They further explained that clinical onset typically occurs anywhere from 1 to 14 days after the leakage of the lens proteins \[[@B4]\].

However, there are cases where the protein capsule has been ruptured without subsequent inflammatory responses \[[@B3]\]. In fact, these antigens present within the lens capsule have been found throughout the body, albeit in lower concentrations \[[@B5]\]. Regardless, the cause of phacoantigenic reactions is most commonly traumatic penetration of the lens capsule, often by surgery or other methods. Although the development of the inflammatory response occurs typically within a few days from the traumatic penetration or other events, years of being asymptomatic is not unheard of with a time frame of 59 years being reported \[[@B6]\].

In our case, the patient had bilateral congenital cataracts that were treated at the age of 2 years. Gross examination revealed residual lens material (Soemmering ring) from his surgical procedure, that had been stable for 40 years. Due to his development of diabetic macular edema, the patient was recommended to undertake intravitreal injections of bevacizumab and triamcinolone acetate. We postulate that these were symptoms of phacoantigenic reaction due to release of the lens proteins in the eye. These were encapsulated by fibrin and inflammatory cells and the administration of intravitreal injections triggered a biological disruption of this pseudocapsule and thus the direct exposition of cataract material inside the eye, 40 years after congenital cataract surgery. Although the intravitreal injection was always performed by the same ophthalmologist in the inferotemporal quadrant of the eye while the lens residual was superotemporal, the possibility of mechanical trauma cannot be entirely excluded.

Endophthalmitis has a similar presentation, but this was ruled out due to the patient\'s lack of improvement after antibiotic treatment and negative laboratory results after vitreous and cataract biopsy. Although most of lens-induced uveitis occurs after a traumatic or surgery event that disrupts the lens capsule \[[@B7]\], it can also occur in hypermature cataracts. These cataracts have cortical matter liquefaction, an accelerated lens fiber dissolution, and a small hard nucleus \[[@B8]\]. If left untreated, this could develop into phacolytic glaucoma or phacoanaphylactic uveitis \[[@B8]\]. Congenital cataracts may also be associated with lens-induced granulomatous uveitis in a newborn. Whereas granulomatous uveitis is usually caused by congenital infections, there are extremely rare cases where it can develop without such causation. Vandenbroucke et al. \[[@B9]\] reported a patient who may have developed uveitis due to the possibility of microscopic protein leakage causing lens-induced uveitis. Although our patient had congenital cataracts that formed and were treated prior to their phacoantigenic reaction episode, lens-induced uveitis may have played a role in their optical degeneration.

This case emphasizes the two important points. The first of these is the necessity of further research into the causes of phacoantigenic reactions. The possibility may, in fact, not be due to an immunological response to the lens protein leakage as previously thought, but instead could be caused by altered tolerance in the human body to lens proteins \[[@B5]\]. Furthermore, recent studies suggested that the brain and the eye -- like the rest of the body organs -- are provided by lymphatic drainage system and immune surveillance. Nonetheless, they are subject to immune quiescence mechanisms rather than the concept of immune privilege as previously believed \[[@B10], [@B11], [@B12], [@B13], [@B14]\]. The second point is the understanding of the side effects of intravitreal injections, as there is a possibility of this case being a sterile endophthalmitis secondary to intravitreal injections. Studies have reported ocular inflammatory responses occurring after triamcinolone acetonide and bevacizumab injections \[[@B15], [@B16], [@B17], [@B18]\]. The possibility of combined mechanism cannot be excluded in our case; however, the slow improvement after topical steroid treatment and the favorable outcome after lens material removal is highly suggestive of lens-induced uveitis.
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![Infrared photograph of the anterior segment of the left eye showing the residual lens material superiorly behind the iris.](cop-0011-0293-g01){#F1}

![**a** Snap picture from the surgery of the left eye showing the inflammation of the anterior segment with presence of brown material as well as the cataract remnants. **b** Snap picture from the surgery showing the cataract remnant after cleaning the anterior chamber inflammation.](cop-0011-0293-g02){#F2}
